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JOHANNES ENROTH 
The bryophytes ofSabah (North Borneo) with special reference to the BRYOTROP 
transect of Mount Kinabalu. 
IV. Leucobiyaceae (Bgyopsida) 
Abstract 
Enroth,J.: The bryophytes of Sabah (North Borneo) with special reference to the BRYOTROP transect 
ofMount Kinabalu. IV. Leucobryaceae (Bryopsida). -Willdenowia 18: 529-554. 1989.-ISSN 0511-9618. 
In Borneo the family Leucobiyaceae (inthe old sense) is represented by the genera Leucobryum (8 species), 
Schistomitrium (3), Cladopodanthus (4), Leucophanes (4), Arthrocormus (1), Exostratum (2), and Octoblepha- 
rum (1). Leucobryum stenophyllum is newly recorded for Borneo. 16 names are reduced to synonymy. Leu- 
cobryum arfakianum, L. papuense, and L. subsanctum are lectotypified. All species dealt with are briefly 
described and illustrations are cited.The taxonomy and ecology of each species are discussed, and their 
geographical ranges as well as Bomean altitudinal ranges are given. 
Introduction 
Leucobhyaceae sensu Brotherus (1924) is nowadays considered an artificial assemblage of mosses 
sharing some superficial similarities. It is noteworthy that Dixon &Jameson (1896) already placed Leuco- 
bryum Hampe in the Dicranaceae. Somewhat later Fleischer (1904) segregated the family Leucophanaceae 
from the Leucobryaceae, mainly due to peristomial differences. Fleischer's Leucophanaceae included the 
genera Octoblepharum Hedw., Leucophanes Brid., Arthrocormus Dozy& Molk., and Exodictyon Card. How- 
ever, this family has not gained general acceptance among bryologists, and Ellis (1985) formally trans- 
ferred these genera, and his new Exostratum L. T. Ellis, which he segregated from Exodictyon, to the Calym- 
peraceae as a separate subfamily Leucophanoideae. In general terms, Ellis' solution seems correct, but I still 
find Octoblepharum slightly anomalous in this company; its actual placement in the moss system ob- 
viously requires further study. 
The remaining genera of the classical Leucobryaceae, namely Leucobryum (incl. Cardotia Ther.), Ochro- 
bryum Mitt., Schistomitrium Dozy&Molk., and Cladopodanthus Dozy& Molk., are probably best placed in 
the Dicranaceae. To divide the Leucobryaceae in the manner described above was already suggested by 
Andrews (1947), and this is also the modern view (e.g. Crosby & Magill 1981). 
The reason why these mosses were lumped together in one family is the dominance of large, thin 
walled, empty hyalocysts (or leucocysts) above the chlorophyll-containing chlorocysts, which form in 
the leaves 1-3 layers sandwiched between the hyalocysts. This gives the mosses a distinct whitish or 
bluish-green color, which has often been referred to as the "leucobryoid habit". However, this kind of leaf 
structure has definitely emerged independently in different evolutionary lineages; this is witnessed by 
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the fact that the genus Theriotia Card. in the Buxbaumiaceae (orDiphysciaceae, depending on the interpre- 
tation) has an analogous leaf structure. 
Few remarks regarding the morphological terminology used in this paper may be appropriate. The 
leaves of Leucobryaceae consist to the greater part of a multistratose portion, containing inter alia the chlo- 
rocysts, which has traditionally been referred to as costa. Thus, the unistratose part which is mostly con- 
fined to the lower parts of the leaves may be termed lamina, or, as I have chosen, hyaline lamina, since it 
lacks chlorocysts. 
As evident from the discussion above, the "familial" name Leucobyaceae is here applied for the sake 
of convenience only, since this name can be understood to include all mosses with a "leucobryoidThabit. 
It is easier, then, for a person who is not very familiar with these mosses, to find the right genus and epi- 
thet for any given specimen belonging to this group - which in a phylogenetical sense naturally is a non- 
group. 
I have also studied the Leucobgyaceae of Western Melanesia, which is understood to include West 
Irian, Papua New Guinea and the Solomon Islands; a forthcoming paper (Enroth 1990, in prep.) will con- 
tain line drawings of several species of Leucobgyaceae also known from Borneo. 
In Borneo seven genera and 23 species of Leucobgaceae occur. 16 names are reduced to synonymy, 
i.e. Leucobiyum arfakianum C. Muell. ex Geh., L. brassii Bartr., L. byssaceum C. Muell. exJohnson, L. cyathi- 
folium Dix., L. papuense Par., L. pentastichum Dozy & Molk., L. scalare C. Muell. ex Fleisch., L. sericeum 
Broth. ex Geh., L. subsanctum Broth., L. subscalare Broth. ex P. Vard., L. uncinatum Fleisch., Octoblepharum 
longifolium Lindb., 0. smaragdinum Mitt., Schistomitrium lowii Mitt., S. nieuwenhuisii Fleisch. and S. subro- 
bustum Broth. 
Many species have a wide geographical range and exhibit great morphological variability. However, I
am convinced that, in most cases, practically nothing is gained by separating subspecific taxa, if the geo- 
graphical and/or morphological limits between them cannot be clearly indicated. 
Essential background information, including the explanation of the Roman numerals refering to the 
collecting sites, is given in the first part of this series (Menzel 1988). 
Key to the Bornean genera of Leucobtyaceae 
1. Leaves with a central stereid band ............. ............................. Leucophanes 
- Leaves without a central stereid band ................... ............................ 2 
2. Chlorocysts in three layers in the upper parts of leaves ........ ........................ 3 
- Chlorocysts in one layer in the upper parts of leaves ......... ......................... 4 
3. Superficial chlorocyst layers exposed; leaf subula distinctly scabrous .............. Exostratum 
- Superficial chlorocyst layers embedded under a hyalocyst layer; leaf subula smooth ......... 
..................................................................... Arthrocormus 
4. Chlorocysts mostly triangular in cross section in the upper parts of leaves ...... Octoblepharum 
- Chlorocysts mostly quadrangular in cross section throughout leaves ....... .............. 5 
5. Adaxial hyalocysts near leaf apex multistratose; calyptra fimbriate at base ....... Schistomitrium 
- Adaxial hyalocysts near leaf apex unistratose; calyptra entire or lobed at base ..... ......... 6 
6. Chlorocysts hypocentric throughout leaves; hyaline lamina only up to 3(-4) cells wide; leaf apex 
smooth abaxially, usually piliferous or truncate, rarely apiculate; capsule erect, symmetrically cylin- 
drical, smooth ................................................... Cladopodanthus 
- Chlorocysts centric to hypercentric above; hyaline lamina from 3 to over 10 cells wide; leaf apex 
smooth or scabrous abaxially, mostly acute, apiculate, never piliferous or truncate; capsule inclined 
to cernuous, asymmetrical, sulcate .......................................... Leucobiyum 
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Leucobtyum Hampe in Linnaea 13: 42 (1839). 
Leucobiyum is widely distributed within the warm and temperate regions of the world, but the highest 
species diversity is encountered in the tropics. In Borneo 8 species occur. 
Key to the Bornean species of Leucobiyum 
1. Mature leaves with distinct hyaline auricles ................................... L. sanctum 
- All leaves without auricles ........... .............................. 2 
2. Hyaline lamina in the lower parts of leaves wide, consisting of 7-12 longitudinal cell rows . . 3 
- Hyaline lamina in the lower parts of leaves narrow, consisting of 2-5(-6) longitudinal cell rows 
.............................................................................. 
3. Leaves up to 6 mm long; costal hyalocysts near leaf base mostly in 3 layers abaxially and in 2(-3) lay- 
ers adaxially ...................................... L. neilgherrense 
- Leaves longer (up to 15 or 16 mm); costal hyalocysts near leaf base mostly in 2 layers abaxially and in 
1-2 layers adaxially ...................................... 4 
4. Leaves up to about 10 mm long; adaxial costal hyalocysts near leaf base mostly in 1 layer .... 
...................................................................... L. bowringii 
- Leaves up to 15(-16) mm long; adaxial costal hyalocysts near leaf base mostly in 2 layers .... 
...................................................................... L. pulchrum 
5. Plants less than 1 cm high; leaves narrow lanceolate with abaxially smooth tips; hyaline lamina 
vanishing below leaf apex ................ L. chlorophyllosum 
- Plants from 1 to well over 10 cm high (or long); leaves lanceolate with abaxially more orless scabrous 
tips ................ 6 
6. Plants 1-1.5 cm high; costal hyalocysts near leaf base in (1-)2 layers abaxially and in 1(-2) layers 
adaxially ................ L. stenophyllum 
- Plants usually larger; costal hyalocysts near leaf base in 2-3(-4) layers abaxially and in 1-2(-3) layers 
adaxially ................ 7 
7. Plants up to about 2.5 cm high; leaves up to 3 mm long; superficial abaxial costal hyalocysts nearleaf 
base short, mostly quadrate to short rectangular, or irregular but about as long as wide ....... 
............. ........................................................ L. aduncum 
- Plants from about 2 towell over 10 cm high (orlong); leaves 3-15 mm long; superficial abaxial costal 
hyalocysts near leaf base mostly rectangular, or irregular but longer than wide, few about as long as 
wide .......................................................... L. javense 
Leucobiyum aduncum Dozy & Molk. in Miq., Pl. Jungh. 3: 319 (1854). 
Typus: Java,Junghuhn s.n. (Iso- H-BR!). 
= Leucobryum scalare C. Muell. ex Fleisch., Musci Buitenzorg 1: 143 (1904).-Typus: Indonesia,Java,"Tji- 
pannas, Sindanglaya! an Felsen, 100 m, immer steril in 9 Exemplaren", Fleischers.n. (not seen); "am Pa- 
pandajan bei Garoet! 1300 m", Fleischers.n. (not seen); Singapore,"am Bukit-Timah! 100 m",Flrischers.n. 
(not seen); Philippines, Luzon, Micholitz 173 (Isosyn- H-BR!); "Sumbawa: Sambori", Warburg s.n. (not 
seen). 
= Leucobryum subscalare Broth. ex P.Vard. in Rev. Gen. Bot. 29:292 (1917). -Typus: Indochina,"Plaine de 
Chu-Mai a Thua-Liu, pied des arbrisseaux", Eberhardt 416-417 (not seen). - Note: In H-BR two speci- 
mens from Burma ("Southern Shan States") are conserved under the name L. subscalare. They were col- 
lected in 1899 byW. Micholitz, and presumably described by Brotherus in a letter to P. de la Varde. Hence, 
the latter's idea of L. subscalare war obviously based on these specimens, although he did note cite them 
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in the protologue; therefore I feel justified to synonymize L. subscalare with L. aduncum without having 
seen the types of the former. 
= Leucobryum icropentastichum C. Muell., Genera Musc. Frond. 81 (1900), nom. nud. - Original collec- 
tion: India, "Moulmain Hills", Stoliczka 4443 (H-BR!). 
Ic.: Dozy&Molkenboer 1854-1870: pl. 11; Cardot 1900: pl. 4, figs. 14a,b,fig. 15 (as L. scalare); Fleischer 
1904: 142, fig. 18; Bartram 1939: pl. 5, fig. 77 (as L. scalare);Johnson 1964: 353, fig. 9k (as L. scalare), 355, 
fig. 11; Gangulee 1971: 429, fig. 201,430, fig. 202 (as L. scalare); Yamaguchi &Iwatsuki 1987: 483, pl. 6, 
figs. 1-22 (as L. scalare), 485, pl. 7, figs. 1-20 (as L. scalare), 487, pl. 8, figs. 6,7 (as L. scalare), 489, pl. 10, figs. 
1-6 (as L. scalare). 
Plants up to about 2.5 cm high, forming rather compact tufts. Leaves up to 3 mm long, nearly straight 
to falcate, from ovate base rather gradually narrowing into a semitubulose acumen, tips usually strongly 
scabrous abaxially. Hyaline lamina narrow, near leaf base consisting mostly of 4-5 rows of cells. Costal 
hyalocysts near leaf base in 2-3 layers abaxially and in 1-2 layers adaxially, above in a single layer on both 
sides. Superficial abaxial hyalocysts near leaf base quadrate or irregular in shape but mostly about as long 
as wide. Chlorocysts hypercentric. 
Dioicous (pseudautoicous?). Female gametoecia lateral and pseudolateral. Seta mostly 1.5-1.6 mm, 
smooth. Capsule 1.2-1.3 mm long, mostly horizontal, strumose, sulcate when dry. Peristome about 0.35 
mm high, otherwise as in L. sanctum. Male plants not observed. 
L. aduncum looks very much like a miniature L.javense, but seems to be consistently distinguished 
from the latter by the quadrate, more or less not rectangular, superficial abaxial hyalocysts near the leaf 
base. Compared to L. stenophyllum, on the other hand, L. aduncum has wider and shorter, more crowded 
leaves and usually the costal hyalocysts near the leaf base are in 2-3 layers abaxially and in 1-2 layers 
adaxially. In L. stenophyllum, these cells are in (1-)2 layers abaxially and mostly in 1 layer adaxially. 
Yamaguchi & Iwatsuki (1987) distinguished L. aduncum from L. scalare by the length of the perichae- 
tial leaves around mature sporophytes relative to the length of the ordinary leaves, but as far as I under- 
stand, this character shows no consistency whatsoever and has no taxonomic value. 
L. aduncum grows most often as an epiphyte and on decaying wood, but is rather frequently encoun- 
tered on soil or humus as well. Ecological data from both Bornean and New Guinean specimens suggest 
that it is restricted to lower montane forests, rarely occurring above 1500 m. 
Geographical range: China; widely distributed from Nepal, India, and Sri Lanka to Thailand and Viet- 
nam, Malaysia, Indonesia (Borneo: SAB, SAR, KTI, KSE), Philippines, New Guinea, Solomon Islands, 
New Caledonia, Vanuatu, Fiji, Society Islands, Australia (Queensland). 
Altitudinal range (Borneo): 1050-1500 m. 
Specimens examined: 
BRYOTROP: XI: 4331, 4334. -XIII: 3006. -XV: 3495. 
Additional collections: KSE: Bandjarmassin,Tamnalagang, com. Grebe (H-BR). -Without locality, Kor- 
thals s.n. (H-BR). 
Leucobtyum bouringii Mitt. inJ. Proc. Linn. Soc. Bot. Suppl. 1: 26 (1859). 
Typus: India, "In mont. Khasia, reg. temp.",J. D. Hooker& T Thwaites 1272 (Iso-H-BR!, H-SOL!), 1275; 
Sri Lanka, Gardner 1279; Hong Kong, Bowring s.n. 
- Leucobryum sericeum Broth. ex Geh. in Biblioth. Bot. 44: 26 (1898). Leucobryum bowringiivar. sericeum 
(Broth. ex Geh.) Dix. in Ann. Bryol. 5: 24 (1932). -Typus: Indonesia, Borneo, Mt Paojem, 1876, Teysmann 
11140 (Holo- H-BR!). 
Willdenowia 18 - 1989 533 
Ic.: Geheeb 1898: pl. 4 (as L. sericeum); Cardot 1900: pl. 1, figs. la, b (as L. sericeum), pl. 4, fig. 16, pl. 6, 
figs. 26a-c (as L. angustifolium); Cardot 1905: 97, fig. 4 (as L. confine); Bartram 1939: pl.5, fig. 74;Johnson 
1964: 353, figs. 9f, g, 354, fig. 10b; Gangulee 1971: 419, fig. 195; Iwatsuki 1977: 361, figs. 3o-s; Noguchi 
1987: 239, fig. 96c. 
Plants mostly 1-2 cm high. Leaves up to 1 cm long, irregularly curved to strongly falcate, obovate- 
lanceolate, upper parts flexuous, semitubular, tips smooth abaxially, apices acute, sometimes weakly den- 
tate; apical rhizoids common on leaves. Hyaline lamina wide below, consisting of several (up to 12) rows 
of linear to narrow rectangular cells with porose walls. Costal hyalocysts at leaf base in 2 layers abaxially 
and in 1 layer adaxially, above in 1 layer on either side. Chlorocysts hypercentric. 
Dioicous. Female gametoecia lateral and pseudolateral. Male plants and sporophytes not observed. 
L. bowringii s a wide-ranging and rather highly variable species, but easily distinguished from most 
other members of the genus by its broad hyaline lamina near the leaf base, which consists of narrow, 
linear to long rectangular cells. This character is also found in L. pulchrum; for the difference between 
these two species, see discussion under the latter. 
L. sericeum is a form with strongly falcate leaves, giving the cushions a nice "combed" appearance. 
However, in the copious material I have studied from Indonesia and adjacent regions, there are so many 
intermediates between the "sericeum-type" and the "normal type", that I have concluded not to recognize 
L. sericeum at any taxonomic level. 
Typically L. bowringii grows on ground or humus in shaded habitats, but it has also been collected on 
tree bases. Ecological data for the Bornean specimens studied are practically lacking, but in New Guinea 
L. bowringii occurs in lower montane forests between approximately 1200-2000 meters. 
Geographical range: Japan, China, the Himalayan region, India, Sri Lanka; widely distributed in Indo- 
china, Malaysia, and Indonesia (Borneo: SAR, KBA), New Guinea, Philippines, Australia (Queensland), 
Vanuatu. 
Specimens examined: 
BRYOTROP: none. 
Additional collections: KBA: see type cited above. - SAR: Mt Poe, Everett 46 (H-BR). 
Leucobryum chlorophyllosum C. Muell., Syn. Musc. Frond. 2: 535 (1851). 
Typus: Indonesia, "Insula Sumbawa Archipelagi Indici", Zollinger 3370 (not seen). 
Ic.: Dozy & Molkenboer 1854-1870: pl. 10. 
Plants less than 1 cm high. Leaves oblanceolate-lanceolate, mostly 2.5-3 mm long, nearly straight o 
slightly curved, tips smooth abaxially, apices acute-acuminate; apical rhizoids quite common on leaves. 
Hyaline lamina narrow, vanishing below leaf apex. Costal hyalocysts at leaf base in 1(-2) layer(s) abaxial- 
ly and in 1 layer adaxially, above in 1 layer on either side. Chlorocysts hypercentric below, mostly centric 
above. 
Dioicous? Gametoecia and sporophytes not observed (description based on NewGuinean andJava- 
nese specimens in H and H-BR). 
L. chlorophyllosum hasbeen recorded from Borneo only once, as "fo. minorFleisch." (Dixon 1916). It is 
a small plant, confusable with L. stenophyllum; for the differences between these two, see the discussion 
under the latter. Because the species was not collected during the BRYOTROP excursion, the description 
given above is based on specimens from Java and New Guinea. 
According to Fleischer (1904), L. chlorophyllosum is autoicous. I have not seen sexual organs in this 
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species, but I strongly doubt that Fleischer is correct. To the best of my knowledge, all other species of the 
genus are dioicous, and it is likely that Fleischer confused dwarf males with "ordinary" male gametoecia. 
The ecology ofL. chlorophyllosum is not well known, but at least in New Guinea it seems to be restrict- 
ed to lowland rain forests, viz. below approximately 1000 m. Obviously this species most often grows epi- 
phytically but at least occasionally also on decaying wood. 
Geographical range: Sri Lanka, Malaysia, Indonesia (Borneo: SAB), Philippines, New Guinea. 
Altitudinal range: not known for Borneo. In New Guinea 400-760 m. 
Specimens examined: 
BRYOTROP: none. 
Leucobryumjavense (Brid.) Mitt. in J. Proc. Linn. Soc., Bot. Suppl. 1: 25 (1859). 
-Sphagnumjavense Brid., Muscol. Recent. 2(1): 27 (1798) (nom. inval.) et Bot. Zeitung (Regensburg) 1: 
200 (1802). - Typus: Indonesia,Java, Commerson s.n. (not seen). 
? = Dicranum candidum Brid. ex P. Beauv., Prodr. Aetheogam. 53 (1805) Leucobryum candidum (P. 
Beauv.) Wils. in Hook. fil., Fl. Nov.-Zel. 2: 64 (1854). - Typus: Australia (not seen). 
- Leucobgyum pentastichum Dozy & Molk. in Miq., Pl.Jungh. 3: 319 (1854) Leucobtyum candidum var. 
pentastichum (Dozy & Molk.) Dix. in New Zealand Inst. Bull. 3: 97 (1923). - Typus: Indonesia,Java,Jung- 
huhn s.n. (Isosyn-H-BR!). 
?= Leucobiyum teysmannianum Dozy&Molk.,Bryol.Jav. 1: 17(1855).-Typus: Indonesia,Java,com.Teys- 
mann (not seen). 
?= Leucobryum candidum var. majusjaeg. in Ber. Thatigk. St. Gallischen Naturwiss. Ges. 1871-72: 311 
(1873). - Typus: Australia (not seen). 
= Leucobgum uncinatum Fleisch., Musci Buitenzorg 1: 149 (1904). - Typus: Indonesia, Borneo, Nieuwen- 
huis s.n. (Holo- BO, iso- H-BR!). 
= Leucobryum gyathifolium Dix. inJ.Linn.Soc.Bot.45: 499 (1922).-Typus: Papua NewGuinea,"PortMo- 
resby District, Mt Durigolo", 1916, Clark 9 (Iso- H-BR!). 
= Leucobiyum brassii Bartr. in Brittonia 9: 36 (1957). - Typus: Papua New Guinea, "Milne Bay District, N 
slopes ofMtDayman,2230 m,onground and lowertree trunks in mossyforest",23.5. 1953,Brass22466 
(Holo- FH, iso- H!). 
- Leucobryum translucens C. Muell. in Par., Index Bryol. Suppl. 230 (1900), nom. nud. - Original collec- 
tion: Papua New Guinea, "Nova Guinea austro-or. brit. in mont. Yule", 1895, Kowald 1300 (H-BR!). 
= Leucobiyum pseudocandidum Broth. in Broth. & Watts in Proc. Linn. Soc. New South Wales 40: 366 
(1915), nom. nud. - Original collections: Lord Howe Island, Watts 120, 148, 173,521, s.n., Whitelegge 14 
(all H-BR!). 
Ic.: Dozy & Molkenboer 1854-1870: pl. 14 (as L.falcatum), pl. 15 (as L. pentastichum and L. teysmannia- 
num); Cardot 1900: pl. 4, fig. 12, pl. 6, figs. 23a, b (as L. conocladum), figs. 24a-d (as L. brachyphyllum); Th& 
riot 1921: 222, fig. 1 (as L. candidum),223, fig. 2 (as,L. brachyphyllum); Bartram 1939: pl. 5, fig. 76 (as L. can- 
didum); Sainsbury 1955: 101, pl. 16, figs. 1-4 (as L. candidum); Johnson 1964: 353, fig. 9e (as L. cyathi- 
folium), 9n, 354, fig. 10d (as L. candidum), 10e (as L. cyathifolium); Gangulee 1971: 427, fig. 200; Scott, 
Stone & Rosser 1976: 161, pl. 26; Noguchi 1987: 242, fig. 98; Yamaguchi & Iwatsuki 1987: 484, pl. 7 (as L. 
candidum), 487, pl. 8, figs. 8, 9 (as L. candidum), 489, pl. 10, figs. 7-9 (as L. candidum). 
Plants highly variable in size and habit, epiphytic, on decaying wood or on soil. Leaves 3-15 mm 
long, sometimes distinctly 5-seriate, lanceolate, tips scabrous abaxially. Hyaline lamina rathernarrow, up 
to 5(-6) cell rows wide nearleaf base. Costal hyalocysts at leaf base in 1-2(-3) layers adaxiallyand 2-3(-4) 
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layers abaxially, above in one layer on either side. Superficial abaxial hyalocysts nearleaf base mostlyrec- 
tangular, few quadrate or about as long as wide. 
Dioicous (pseudautoicous). Female gametoecia lateral. Seta 2.5-3.5 cm long, mostly erect, smooth. 
Capsule inclined to cernuous, 1.5-1.8 mm long, strumose, sulcate. Peristome as in L. sanctum. Male 
plants about 1 mm high, anchored on leaf axils or elsewhere on the vegetative plants. 
I am personally convinced that L. candidum and L. teysmannianum are conspecific with L.Javense, but 
since I have not seen the types of the two first mentioned taxa, the question marks seem to be appropri- 
ate. 
Traditionally, the name Leucobgyumjavense has been used only for the largerforms of this species, and 
L. candidum for the smaller ones. However, in this case a highly, or, should I say, almost unacceptably,var- 
iable species should obviously be recognized, but the variability concerns superficial characters only. The 
cellular structure of the leaves is essentially the same in the largest as well as the smallest forms.The large 
forms with leaves up to about 15 mm long seem to be geographically more restricted, occurring in the 
tropical parts of Indonesia and Australasia, nd the Ryukyus. Still, there are no morphological gaps to be 
found what so ever, and subspecific division would not be appropriate. 
The small forms of L.Javense may be confused with the closely related L. aduncum. However, as stated 
byYamaguchi & Iwatsuki (1987) - although they speak of L. scalare and L. candidum,which I considercon- 
specific with L. aduncum and L.javense, respectively - the apparently consistent difference is to be found 
in the superficial abaxial hyalocysts near the leaf base. In L. aduncum they are mostly quadrate or at least 
about as long as wide, whereas in L.Iavense they are mostly rectangular or at least clearly longer than wide. 
L.javense has a wide altitudinal range (see below), but New Guinean and Bornean collections have gi- 
ven me the impression that it is most common in upper montane forests, between approximately 1800- 
2500 m.This species grows on soil and as an epiphyte; ofthe 21 BRYOTROPspecimens 14 were epigaeic 
and 9 epiphytic. 
Geographical range: Widely distributed from India and Sri Lanka through SE-Asia and Australasia; also 
in the Ryukyu Archipelago, New Caledonia, Tasmania nd New Zealand. Borneo: SAB, SAR, KBA, KSE. 
Altitudinal range (Borneo): 900-3400 m. 
Specimens examined: 
BRYOTROP: IX: 4416. -XI: 4280,4310,4335,4336. -XII: 3005,3038. -XV: 3507 -XVII: 3434,3464. - 
XIX: 3094, 3182, 3213. -XXI: 3237, 3244, 3319, 4861. - XXIII: 3343, 3362. -XXXIV: 3839, 3841. 
Additional collections: SAB: Mount Kinabalu Trip, Mount Bungal, on ground, 9.- 10.12.1915, Mary 
Strong Clemens 11226 (H-BR). - SAR: Matang Road, 8. 1911, Native collector 666 (H-BR). - KBA: Bukit 
Mulu, 1000 m, 2. 12. 1924, Winkler 3074 (H-BR).-KSE: Bandjarmassin,Tamnalagang, com. C. Grebe 
s.n. (H-BR). 
Leucobryum neilgherrense C. Muell. in Bot. Zeitung (Berlin) 12: 556 (1854). 
Typus: India, Neilgher, Perrottet s.n. (not seen). 
Ic.: Dozy & Molkenboer 1854-1870: pl. 13 (as L. hollianum ("Holleanum"); Cardot 1900: pl. 3, fig. 8 (as L. 
retractum), pl. 6, fig. 28 (as L.japonicum); Warnstorf 1916: 81, fig. 17(as L. rhizophyllum); Bartram 1939: pl. 
5, fig. 75;Johnson 1964: 353, fig. 9a; Gangulee 1971: 423, fig. 198 ("nilghiriense"); Iwatsuki 1977: 360, fig. 
2; Noguchi 1987: 237, fig. 95. 
Plants usually less than 2.5 cm, but sometimes up to 4-5 cm high, growing in loose to compact tufts 
or cushions. Leaves up to 6.0 mm long, erect to spreading, ovate-lanceolate, upper parts (semi)tubulose, 
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apices abaxially smooth, acute-acuminate, often apiculate. Costal hyalocysts near leaf base mostly in 3 
layers abaxially and in 2(-3) layers adaxially, above in 1 layer on either side. Hyaline lamina nearleaf base 
wide, composed of 1-3(-4) rows of linear cells followed by (4-)5-6(-8) rows of shorter, mostly rectangu- 
lar or quadrate cells. 
Dioicous? Gametoecia and sporophytes not observed (description based on New Guinean material 
in H). 
According to Touw (1978), L. neilgherrense has been recorded from Borneo only byHampe (1872). The 
species is somewhat less variable than many otherLeucobryum species and readily recognized by the wide 
hyaline lamina which consists of distinctly wider cells than in L. bowringii and L. pulchrum. In addition, 
near the leaf base the costal hyalocysts of L. neilgherrense are in 3 layers abaxially and in 2(-3) layers 
adaxially, which serves to distinguish the species from all other Bornean members of the genus. 
Naturally, the ecology of L. neilgherrense in Borneo is not known. In New Guinea, however, the spe- 
cies has been collected between 860-1860 m (Enroth 1990, in prep.),where it seems to be most often en- 
countered in lower montane forests. The substrates include soil, rocks, tree roots, and decaying wood. 
Geographical range: From India and Sri Lanka to China, Korea,Japan, and the Bonins; Indochina, Ma- 
laysia, Indonesia (Borneo: SAR), Philippines, New Guinea. 
Specimens examined: 
BRYOTROP: none. 
Leucob?yum pukhrum Broth. in Mitt. Inst. Allg. Bot. Hamburg 7: 118 (1928) - Fig. 1. 
Typus: Indonesia. Borneo,"West-Borneo, aufdem Bukit Raja, c. 1400 m",21. 12.1924, Winkler3196(Ho- 
lo- H-BR!). 
Plants very robust, several cm long, glossy. Leaves up to 15(-16) mm long, patent to spreading, some- 
times rather weakly falcate, from ovate base narrowed into a long, flexuous, semitubulose acumen, tips 
smooth abaxially, apices acute, sometimes apiculate, often weakly dentate. Hyaline lamina wide at leaf 
base, where mostly consisting of 10-12 rows of linear to long rectangular cells with porose walls. Costal 
hyalocysts near leaf base in (1-)2 layers both adaxially and abaxially, above in 1 layer on either side. Chlo- 
rocysts hypocentric to centric below, hypercentric above. 
Dioicous. Female gametoecia lateral. Perichaetial leaves up to about 3.5 mm long, from broadly 
ovate base suddenly narrowed into a lanceolate acumen. Sporophytes and male plants not observed. 
In terms of the leaf structure (Fig. 1), L. pulchrum seems to be rather closely related to L. bowringii. 
However, the former is distinctly more robust, has much longer and at base broader leaves than any spe- 
cimens of the latter species I have seen. The largest forms of L.javense may also be confused with L. 
pulchrum, but the former is never quite as glossy, its hyaline lamina is clearly narrower (only up to 6 cells 
wide), it has the costal hyalocysts near the leaf base partly in 3 layers, and the leaf tips are usually strongly 
scabrous. 
The total number of collections of L. pulchrum is low, and hence its ecology remains insufficiently 
known. Only two specimens were collected during the BRYOTROP expedition. Theywere encountered 
in lower montane forests, one was growing epigaeically, the other epiphytically. 
Geographical range: Malaysia (Pahang), Borneo (SAB, KBA), Sumatra. 
Altitudinal range (Borneo): 1850-1950 m. 
Specimens examined: 
BRYOTROP: XIXb: 4718, 4744. 
Additional collections: see type cited above. 
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Fig. 1. Leucobryum pulchrum Broth. (from the holotype). - a: Leaves; b: Leaf margin and hyaline lamina t 1/4 leaf 
length from base; c: Cross section from leaf margin to median line near leaf base. 
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Leucobryum sanctum (Brid.) Hampe in Linnaea 13: 42 (1839). 
- Dicranum glaucum Hedw. var. sanctum Brid., Bryol. Univ. 1: 811 (1827). 
Typus: Indonesia, Java, "in tumulis sanctis Baduorum in insula Java", Blume s.n. (not seen). 
= Leucobryum papuense Par., Index Bryol. 752 (1897). - Lectotypus (designated here): New Guinea, "Neu 
Guinea", 23. 6. 1875, Naumann s.n. (H-BR!). 
= Leucobiyum arfakianum C. Muell. ex Geh. in Biblioth. Bot. 44: 5 (1898).-Lectotypus (designated here): 
New Guinea, "Nova Guinea, Mt Arfak ad Hatam, 5-7000"', 7. 1875, Beccari 163 (H-BR!). 
= Leucobiyum subsanctum Broth. in Philipp.J. Sci. 2: 339 (1907). -Typus: Philippines, Mindoro,"Mt Hal- 
con, on cliffs at 1970 m. alt.", 1906, ElmerD. Merrill 6161 (Lecto-H-BR!); Philippines,"Luzon of Bataan, 
summit of Mt Mariveles", 1903, ElmerD. Merrill3540, 3549; Mindoro, "Mt Halcon, on prostrate logs at 
1350 m. alt.", 1906, Elmer D. Merrill 6208 (all syn- H-BR!). 
= Leucobyum brevisetum C. Muell. in Par., Index Bryol. Suppl. 228 (1900), nom. nud. - Original collec- 
tion: New Guinea, "Nova Guinea austro-orient. in montosis Moroka, 1300 m, distr. Moresby", 7. 1893, 
Loria 743(H-BR!). 
Ic.: Dozy&Molkenboer 1854-1870: pl. 12; Geheeb 1898: p1. 3 (as L. arfakianum); Cardot 1900: pl. 1,figs. 
2a-d, figs. 3a-d (as L. vesiculosum); Brotherus 1901-05: 346, figs. 205; Brotherus 1924: 223, fig. 178; Bar- 
tram 1939: pl. 5, fig. 72, fig. 73 (as L. subsanctum);Johnson 1964: 353, fig. 9c (as L. subsanctum), fig. 9d; 
Gangulee 1971: 417, fig. 194. 
Plants lax, several centimeters long, growing in rather loose mats or tufts mostly on tree bases and 
roots. Leaves erect to spreading, ovate-lanceolate, up to 6(-7) mm long, bases of mature leaves with dis- 
tinct hyaline auricles, tip more or less scabrous dorsally, apex obtuse to acute, mostly apiculate. Hyaline 
lamina near leaf base 3-4 cells wide. Costal hyalocysts in one layer on both sides of the chlorocyst layer, 
at base occasionally abaxially 2(-3) layered. 
Dioicous (pseudautoicous). Female gametoecia lateral, bud-shaped. Seta about 2 cm, smooth, slen- 
der. Capsule about 1.5 mm long, inclined to cernuous, asymmetric and curved, strumose, sulcate when 
dry. Peristome teeth 16, about 0.6 mm high, articulate and weakly longitudinally striolate, papillose 
throughout, above divided into two lanceolate-subulate, knotted segments. Male plants dwarf-like, 
about 1 mm high, mostly attached to the leaves of the gametophytes. 
Although some gametophytic characters of L. sanctum show rather strong variability, this species is 
always easily recognized by the hyaline auricles at the bases of mature leaves. In young leaves near the tips 
of the stems and branches the auricles may be very small or even absent. 
L. sanctum is primarily an epiphyte, favoring tree roots, bases and lower trunks as substrates, but it 
also grows on decaying wood and soil. The BRYOTROP-specimens were collected in lowland and lower 
montane rain forests, but in New Guinea the altitudinal range extends up to about 2500 m. 
Geographical range: NE-India, Indochina, Malaysia, widely distributed in Indonesia (Borneo: SAB, 
SAR, KBA, KSE, KTI), Philippines, New Guinea, Carolines, Fiji, Samoa, Australia (Queensland). 
Altitudinal range (Borneo): 20-1700 m. 
Specimens examined: 
BRYOTROP: Ia: 4549, 4553, 4570, 4571. - IX: 4406. - XVIIa: 4628, 4774. 
Additional collections: SAB: Sandakan and vicinity, 1920, Ramos 2158, 2162 (H, H-BR). - SAR: Mt 
Poeh, 8. 1892, Everett39 (H-BR). -KBA: Pontianak,Lohaban, 7.1894,Ledru 2372 (H-BR).-KSE: "Prope 
Martapoera", Korthals s.n. (H-BR); Boekit Milik, 23. 9. 1898,Amd]ah s.n. (Nieuwenhuis-Expedition) (B). 
Leucobiyum stenophyllum Besch. in Ann. Sci. Nat. Bot. ser. 5, 18: 204 (1873). 
Typus: New Caledonia, Balansa 2531 (Holo- BM, iso- H-BR!). 
Willdenowia 18 - 1989 539 
= Leucobiyum byssaceum C. Muell. exJohnson in Gard. Bull. Straits Settlem. 20: 334 (1964). -Typus: Pa- 
pua New Guinea, "Nova Guinea austro-orient. secus flumen S.Josephi, distr. Moresby", 11. 1892, Loria 
determinavit C. Mueller sub) 703 (Lecto- BM, isolecto- H-BR!). 
Ic.: Cardot 1900: pl. 5,figs.22a-d;Johnson 1964: 353,fig. 8 (asL. bssaceum),354,fig.9h (as L. byssaceum), 
9j, 355, fig. 10c. -Yamaguchi &Iwatsuki 1987: 480, pl. 4,481,pl. 5,487,pl. 8, figs. 4,5, 488,pl. 10, figs. 6-9. 
Plants 1-1.5 cm high. Leaves up to about 4 mm long, falcate, narrow obovate-lanceolate, tips more 
or less strongly scabrous abaxially, apices mostly apiculate. Hyaline lamina narrow, at base 4-5 cells, at tip 
only one cell wide. Costal hyalocysts near leaf base in (1-)2 layers abaxially, mostly in one layer adaxially, 
above in one layer on either side. Chlorocysts hypercentric. 
Dioicous (pseudautoicous?). Female gametoecia pseudolateral. Seta 2-2.5 cm long, smooth. Cap- 
sule 0.8-0.9 mm long, horizontal to cernuous, asymmetric, strumose, sulcate. Peristome about 0.35 mm 
high, otherwise as in L. sanctum. 
L. stenophyllum is newly recorded for Borneo. As a small species, it may be, and probably has been, 
confused with L. chlorophyllosum, butthe former has the leaf tips more or less scabrous abaxially, whereas 
in the latter they are always smooth. In addition, the leaves of L. chlorophyllosum areusually not falcate 
and more narrow than those of L. stenophyllum. L. aduncum, on the other hand, is much more robust with 
more crowded and wider leaves, and the abaxial costal hyalocysts near the leaf base are partly in 3 layers. 
In New Guinea L. stenophyllum appears to be a strict epiphyte; the two Bornean BRYOTROP spe- 
cimens were also growing epiphytically in lower montane forests. 
Geographical range: Borneo (SAB), New Guinea, Solomon Islands, New Caledonia, New Hebrides. 
Altitudinal range (Borneo): 1050-1250 m. 
Specimens examined: 
BRYOTROP: XI: 4346. - XII: 4672. 
Schistomitrium Dozy & Molk., Musci Frond. Ined. Archip. Ind. 3: 67 (1846). 
Schistomitrium is closely related to Cladopodanthus, but distinct in the multistratose adaxial hyalo- 
cysts near the leaf apices and the fimbriate base of the calyptra. These two genera also share a rathernar- 
row geographical distribution, both being confined to the Malaysian - Indonesian - Australasian region. 
The gametophytic characters of Schistomitrium and Cladopodanthus rather closely resemble those of 
Leucobryum, but the sporophytes are completely different. The capsules of the two former genera are 
erect, symmetrically cylindrical, and smooth on the surface, and the peristome teeth, 16 in number, are 
not divided above into two segments. Hence, I think that the phylogenetic as well as geographical origins 
of Schistomitrium and Cladopodanthus are different from those of the widely distributed Leucobryum. 
The total number of collections of any species of Schistomitrium and Cladopodanthus is not too high. 
However, this probably does not mean that these species are rare throughout their range, but rather 
reflects the fact that they often grow high in tree crowns and are therefore not easily collected (D. Norris, 
pers. comm.). For example, many new Guinean specimens were collected on fallen twigs or branches of 
trees. 
Touw's (1978) list of Bornean mosses includes 4 species and one nomen nudum of Schistomitrium, 
but I recognize only 3 species, and, moreover, one of them with strong reservations only. 
Key to the Bornean species of Schistomitrium 
1. Hyaline lamina below consisting of 10-12 cell rows ........................... S. robustum 
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- Hyaline lamina below consisting of 3-7 cell rows .......... ........................... 2 
2. Plants up to 3 cm high; leaves up to 4.0 x 1.0 mm, usually falcate ............. S. apiculatum 
- Plants up to 4-5 cm high; leaves up to 6.5 x 1.8 mm, straight or falcate ................... 
.................................................................. S. mucronfoium 
Schistomitnium apiculatum (Dozy & Molk.) Dozy & Molk., Musci Frond. Ined. Archip. Ind. 68 (1846). 
-Syrrhopodon apiculatus Dozy & Molk. in Ann. Sci. Nat. Bot., ser. 3, 2: 315 (1844). 
Typus: Indonesia, "Java, Sumatra" (not seen). 
Ic.: Dozy & Molkenboer 1845-1848: pl. 24, 25; Bartram 1939: pl. 5, fig. 68;Johnson 1964: 347, fig. 2h, 
348, fig. 3. 
Plants up to about 3 cm high, growing in compact tufts. Leaves up to 4.0 x 1.0 mm, nearly oblong to 
lanceolate, apices acute to hood-shaped and rounded, apiculate. Hyaline lamina below 3-6 cell rows 
wide. Leaf margin often serrulate around midleaf, entire elsewhere. 
Dioicous. Female gametoecia terminal (pseudolateral). Seta up to 8 mm long, smooth. Capsule 1.6- 
1.8 mm long, erect, cylindrical. Calyptra 2.5-3 mm, fimbriate at base. Male plants not observed. 
S. apiculatum is, to say the least, very closely related to the variable S. mucronifolium, but distinguished 
from it by the usually somewhat smaller size of the leaves, as well as the plants themselves. Ihave not seen 
the specimen of S. apiculatum var. copelandii (Broth.) Bartr. that Dixon (1935) reported from Borneo (as S. 
copelandii Broth.), but since this variety is understood to possess longer leaves than is usual in S. apicula- 
tum, it seems possible that Dixon's specimen is best placed in S. mucronifolium. It should be stressed that I 
recognize S. apiculatum with great reservations; it is possibly conspecific with S. mucronifolium. 
The ecology of S. apiculatum is not well known, but it appears to be a strict epiphyte, as are the other 
species of the genus. It has been collected in lowland and lower montane forests. 
Geographical range: Malaysia, Borneo (SAB, SAR, KBA, KTI), Java, Sumatra, Philippines. 
Altitudinal range (Borneo): 500-1900 m. 
Specimens examined: 
BRYOTROP: XV: 3547. - XVII: 3468. - XIX: 3099, 3215. 
Additional collections: SAR: Mt Poe, 4500-5000', 1924, Mjdberg s.n. (H-BR). - KBA: Bukit Mehipit, c. 
500 m, 8. and 10. 12. 1924, Winkler s.n. (H-BR). 
Schistomitrium ucronifolium (C. Muell.) Fleisch., Musci Buitenzorg 1: 161 (1904). 
-Leucobryum mucronifolium C. Muell., Syn. Musc. Frond. 2: 536 (1851). 
Typus: Indonesia,Java, Blume s.n. (Holo- FH!). 
= Schistomitrium lowii Mitt. inJ. Linn. Soc., Bot. 22: 302 (1886). -Typus: Malaya, Borneo, Sarawak, Mt Ki- 
nabalu, Low s.n. (Holo- NY!). 
= Schistomitrium nieuwenhuisiiFleisch.,Musci Buitenzorg 1: 161 (1904).-Typus: Indonesia,Bomeo,Kali- 
mantan Timur, "auf Baumzweigen Bockit Milie im Inneren Borneos", Nieuwenhuis s.n. (Holo- BO, iso- 
FH!). 
= Schistomitrium subrobustum Broth. in Leafl. Philipp. Bot. 6: 1976 (1913). - Typus: Philippines, Minda- 
nao, Cabadbaran (Mt Urdameta), Province of Agusan, 10. 1912, Elmer 14111 (Holo- H-BR!). 
= Schistomitrium cornutum Fleisch. ex Broth. in Mitt. Inst. Allg. Bot. Hamburg 7: 119 (1928), nom. nud. - 
Original collections: Indonesia, Borneo,"Bukit Mulu, c. 700 m", 3. 12. 1924, Winkler3O79 and "Bukit Ti- 
lung, c. 500 m", 8.2. 1925, Winkler3310(duplicates in H-BR!).-Note: The name Schistomitrium cornutum 
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is not included irnWijk, Margadant & Florschutz (1967), but to the best of my knowledge the name was 
first published by Brotherus (1928). 
Ic.: Fleischer 1904: 162, fig. 21; Fleischer 1913: pl. 3 (as S. nieuwenhuisii); Bartram 1939: pl. 5, fig. 67 (as S. 
subrobustum), fig. 69 (as S. nieuwenhuisii);Johnson 1964: 346, figs. l e-g, 347, fig. 2a (as S. nieuwenhuisiz), fig. 
2c (as S. subrobustum), figs. 2d (as S. lowif), fig. 2e, 349, fig. 4 (as S. nieuwenhuisii). 
Plants from 1 to 4 or 5 cm high. Leaves variable in length/width ratio but up to 6.5 x 1.8 mm, erect 
and straight to strongly falcate, nearly oblong to lanceolate, upper parts mostly (semi)tubulose, apices 
acute to rounded and hood-shaped, apiculate. Hyaline lamina below up to 6(-7) cells wide. Leaf margin 
serrulate around midleaf or entire throughout. 
Dioicous (pseudautoicous). Female gametoecia terminal (pseudolateral). Seta 6-8 mm long, 
smooth. Capsule about 1.8 mm long, erect, cylindrical. Calyptra 3 mm long, fimbriate at base. Male 
plants 1.5-2.0 mm high, anchored by rhizoids on the leaves of female plants (not observed in Bornean 
specimens). 
This species is highlyvariable in size and habit.The name S. nieuwenhuisiihas been used forthe small 
forms, and the names S. lowii and S. subrobustum for the larger ones which often have erect and straight 
leaves. Two additional characters used in distinguishing the "species" mentioned above are the width of 
the hyaline lamina and the shape of the leaf apices. However, the variation of these characters i  also con- 
tinuous and inconsistent, and in my opinion the different forms do not warrant axonomic recognition. 
For the differences between S. mucronifolium and S. apiculatum, see the specific key and the discus- 
sion under the latter species. 
S. mucronifolium is an epiphyte, collected in Borneo in lowland and lower montane forests. 
Geographical range: Malaysia, Borneo (SAB, KBA, KTI),Java, Sumatra, Philippines, New Guinea, Solo- 
mon Islands. 
Altitudinal range (Borneo): 500-1900 m. 
Specimens examined: 
BRYOTROP: XVIIa: 4631. - XIX: 3126, 3189. 
Additional collections: SAB: see type cited above; Mt Kinabalu, Marai Parai Spur, 1.-4.12. 1915, Magy 
Strong Clemens .n. (H-BR). - KBA: see material cited above. - KTI: see material cited above. 
Scbistomitrium robustum Dozy & Molk., Bryol. Jav. 1: 21 (1855). 
Typus: Indonesia,Java, com. Teysmann (not seen); "in m. Gegerbintang prope Toegoe altit. 4000'", Kurz 
s.n. (Syn- L!; this specimen is cited in the 'Addenda" section on p. 222 of Dozy & Molkenboer 1854- 
1870). 
Ic.: Dozy & Molkenboer 1854-1870: pl. 17; Johnson 1964: 346, figs. la-d, 347, fig. 2f. 
Plants robust, up to about 5 cm high. Leaves up to 6.5(-7.0) mm long, oblong to ovate-lanceolate, 
apices mostly cucullate, hood-shaped, apiculate. Hyaline lamina below consisting of 10-12 cell rows. 
Leaf margin usually entire throughout. 
Dioicous (pseudautoicous?). Female gametoecia terminal (pseudolateral). Seta 6-9 mm long, 
smooth. Capsule about 2 mm long, erect, cylindrical. Calyptra 3 mm long, fimbriate at base. Male plants 
not observed (description based on Javanese material in H-BR and H-SOL). 
S. robustum was recorded from Borneo by Dixon (1935). I have not seen that specimen, or any Bor- 
nean specimens of the species. 
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The wide (10-12 cells) hyaline lamina on the lower parts of the leaves makes S. robustum an easily re- 
cognized species, although the most robust forms of S. mucronifolium approach it in size and habit. The 
ecology of S. robustum isvery badly known, but Fleischer (1904) cites specimens which were growing on 
rotten wood at 1300 and 2500 m altitude. Thus, the species appears to occur also in upper montane 
forests, at least in Java. 
Geographical range: Borneo (KBA),Java. 
Altitudinal range: not known for Borneo; in Java 1300-2500 m. 
Specimens examined: 
BRYOTROP: none. 
Cladopodanthus Dozy & Molk., Musci Frond. Ined. Archip. Ind. 3: 79 (1846). 
Cladopodanthus is distinguished from Schistomitrium ainly by the entire or lobed (not fimbriate) 
base of the calyptra and the unistratose adaxial hyalocysts near the leaf apices. Apart from the calyptra, 
the sporophytes of these genera are nearly identical. 
I have decided to accept four species of Cladopodanthus forBorneo, although two of them seem to be 
more or less dubious. 
Key to the Bornean species of Cladopodanthus 
1. Leaf apices truncate, usually apiculate, never piliferous .......................... C muticus 
- Leaf apices apiculate or piliferous, not truncate ....................................... 2 
2. Leaf apices apiculate, never piliferous ..................................... C microcarpus 
- Leaf apices mostly piliferous .......... ............................. 3 
3. Plants julaceous; leaf apices mostly rounded, sometimes obtuse, hair-points up to about 30pm 
long ...................................... C.speciosus 
- Plants not julaceous; leaf apices mostly acute, sometimes obtuse, hair-points not rarely over 1 mm 
long .................................................C. pilifer 
Cladopodanthus microcarpus Dix. in J. Linn. Soc. Bot. 50: 74 (1935). 
Typus: Borneo, Sarawak, Ulu Koyan, c. 800 m, on fallen tree trunk, 22. 9. 1932, Richards 2034bis (Holo- 
BM!). 
Ic.: Dixon 1935: pl. 1, fig. 5;Johnson 1964: 351, figs. 7e, f. 
Plants up to about 2 cm high, growing in dense tufts. Leaves up to 2.5 mm long, oblong-lanceolate, 
tips (semi)tubulose, apex mostly acute, apiculate; leaf margins entire below, usually serrulate at tips. 
Hyaline lamina 2-3 cells wide. 
Dioicous. Female gametoecia terminal. Seta 4-5 mm long, smooth. Capsule about 0.5 mm long, 
erect, cylindrical. Calyptra cucullate, entire or weakly lobed at base. Male plants not observed. 
This is a peculiar plant, in habit almost exactly like Schistomitrium apiculatum, but the structure of the 
leaf apices and the non-fimbriate calyptra base are of the Cladopodanthus-type. C. microcarpus is the only 
Bornean species to possess mostly acute, strongly apiculate leaf apices, similar to those of the (lower) 
leaves of the New Guinea endemic C. heterophyllus (Fleisch.) Bartr., which is, however, conspicuously 
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more robust. In fact, C. microcarpus appears to be just a "copy" of C. heterophyllus, just strongly reduced in 
size. In general terms, size is not a very reliable diagnostic character in Schistomitrium or Cladopodanthus, - 
or Leucobiyum, for that matter-, but in this particular case I find it appropriate to recognize C. microcarpus 
as an independent taxon. 
C. microcarpus is only known from the type specimen, which was collected at ca. 800 m altitude on a 
fallen tree trunk. 
Geographical range: Borneo (SAR). 
Altitudinal range: "c. 800 m" (Dixon 1935). 
Specimens examined: 
BRYOTROP: none. 
Additional collections: see type cited above. 
Cladopodanthus muticus Broth. in Philipp. J. Sci. 31: 279 (1926). 
Typus: Philippines, Panay, Capiz Province, Mt Salibongbong, on old tree, 6. 1919, Martelino & Edano 
(Bur. Sc.) 35787 (Holo- H-BR!, iso- BM!). 
= Cladopodanthus truncatus Dix. inJ. Linn. Soc. Bot. 50: 73 (1935). -Typus: Borneo, Sarawak, Marudi, un- 
der 300 m, on rotten trunk and earth in 'heath forest', 1 1. 1932, Richards 2675 (Holo- BM!). - cf. Bartram 
1939. 
Ic.: Dixon 1935: pl. 1, fig. 6; Bartram 1939: pl. 5, fig. 71;Johnson 1964: 351, fig. 7g. 
Plants up to about 4 cm high, julaceous, growing in dense tufts. Leaves very crowded, mostly 2.0- 
2.5 mm long, oblong, apices truncate, often apiculate. Hyaline lamina 2-3 cells wide. 
Dioicous. Female gametoecia terminal. Seta 5-6 mm long, smooth. Capsule 1.1-1.4 mm long, erect, 
cylindrical. Calyptra cucullate, lobed at base. Male plants not observed. 
C. muticus is very easily recognized at first sight by the tightly julaceous habit and the truncate leaf 
apices. It is interesting, however, that Fleischer (1912) described and illustrated similar apices for the up- 
per leaves of C. heterophyllus; the lower leaves of C. heterophyllus have mostly acute apices, similar to those 
of C. microcarpus described and discussed above. In all the New Guinean specimens of C. heterophyllus I 
have studied the heterophyllyis notveryclear,and the leaves have mostlyacute apices. Still,I feel that the 
relationships of C. muticus and C. heterophyllus require further critical study. 
C. muticus is obviously quite a rare species in Borneo; it was not collected during the BRYOTROPex- 
pedition. The type of C. truncatus was collected below 300 m on a rotten tree trunk and soil. 
Geographical range: Borneo (SAR), Philippines. 
Altitudinal range (Borneo): "below 300 m" (Dixon 1935). 
Specimens examined: 
BRYOTROP: none. 
Additional collections: SAE: see type cited above. - Borneo, s. loc., native collector 1203 (H). 
Cladopodanthus pilifer Dozy & Molk., Musci Frond. Ined. Archip. Ind. 3: 80 (1846). 
Typus: Indonesia, "Java, ad arborum corticem in monte Gede", Zippelius s.n. (not seen). 
Ic.: Dozy & Molkenboer 1845-1848: pl. 28; Cardot 1900: pl. 6, figs. 3 1a-d; Fleischer 1904: 154, fig. 19; 
Brotherus 1901-05: 345, fig. 204; Brotherus 1924: 222, fig. 177;Johnson 1964: 351, figs. 7a, b, 352, fig. 8. 
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Plants rather robust, up to about 10 cm long, often decumbent. Leaves 3-4(-5) mm long, narrowly 
oblong to lanceolate, semitubulose above, piliferous, apices mostly acute, sometimes obtuse, hair-points 
not rarely over 1 mm long. Hyaline lamina 2-3 cells wide. 
Dioicous. Female gametoecia terminal (pseudolateral). Seta up to 8-9 mm long, smooth. Capsule 
1.4-1.8 mm long, erect, cylindrical. Calyptra 2.3 mm long, cucullate, lobed at base. Male plants not ob- 
served (description based on Javanese and New Guinean specimens in H and H-BR). 
C. pilifer can be confused with C. speciosus only; the differences are discussed under the latter. 
C. pilifer was reported from Mt Kinabalu by Bartram (1936), but not collected there during the 
BRYOTROP-expedition. I have not seen any specimens of the species from Borneo, and the ecological 
data for Bornean specimens are meager in the literature. Bartram (1936) reports C. pilifer from approxi- 
mately 1200-1350 m altitude on tree and twigs. In New Guinea the species has been collected between 
1100-1700 m altitude on bushes and trees (Enroth 1990, in prep.). 
Geographical range: Malaysia, Borneo (KTI, SAB),Java, New Guinea. 
Altitudinal range (Borneo): approximately 1200-1350 m (Bartram 1936). 
Specimens examined: 
BRYOTROP: none. 
Cladopodanthus speciosus (Dozy & Molk.) Fleisch., Musci Buitenzorg 1: 156 (1904). 
-Syrrhopodon speciosus Dozy & Molk. in Ann. Sci. Nat. Bot., ser. 3, 2: 315 (1844). 
Typus: Indonesia, "Java, in monte Gede ad arborum corticem", Zippelius .n. (not seen). 
Ic.: Dozy&Molkenboer 1845-1848: pl.26 (as Spirula speciosa); Fleischer 1904: 157,fig.20; Bartram 1939: 
pl. 5, fig. 70; Johnson 1964: 351, figs. 7c, d, 352, fig. 8. 
Plants several cm high, julaceous, growing in quite compact tufts. Leaves very crowded, appressed, 
oblong, 3(-4) mm long, piliferous, apices mostly rounded, sometimes obtuse, rarely acute, hair-points up 
to about 30 pm long. Hyaline lamina 2-3 cells wide. 
Dioicous. Female gametoecia terminal (pseudolateral). Seta about 6 mm long, smooth. Capsule 1.6- 
2.0 mm long, erect, cylindrical. Calyptra cucullate, lobed at base. Male plants not observed (description 
based on Javanese and New Guinean specimens in H, H-BR, and H-SOL). 
In general, C. speciosus i distinguished from C. pilifer by the julaceous habit and rounded or obtuse 
leaf apices with shorter (only up to about 30 pm long) hair-point-s. However, there are specimens where 
some leaves have acute tips and also somewhat longer hair-points, and it is possible that we are faced here 
with a single species which sometimes produces shorter, sometimes longer leaves and hair-points. 
Bartram (1936) cited two specimens of C. speciosus from the Mt Kinabalu region, collected at 1500 
and 1800 m altitude respectively. One specimen was growing on rocks, which is rather an exceptional 
substrate for Cladopodanthus. 
Geographical range: Borneo (SAB, SAR, KTI),Java, Sulawesi, Philippines; also New Guinea (Enroth 
1990, in prep.). 
Altitudinal range (Borneo): approximately 1500-1800 m (Bartram 1936). In New Guinea collected at 
500 m. 
Specimens examined: 
BRYOTROP: none. 
Leucophanes Brid., Bryol. Univ. 1: 763 (1826). 
Leucophanes is unique within the "leucobryoid" group in having a distinct band of central stereids in 
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the leaves. One could be tempted to refer to these stereids as costa, but this would be inconsistent with 
the traditional use of the word costa in this group. 
In addition, Leucophanes possesses marginally on the total length of the leaves long, stereid-like cells, 
a character also found in the othergenera of Calymperaceae subfamilyLeucophanoideae,with the exception 
of Octoblepharum. 
Through the kindness of Dr. D. H. Vitt I have in my possession a copy of the as yet unpublished mo- 
nograph of Leucophanes by Salazar Allen (1986). She accepted 12 species of Leucophanes for the whole 
world, which means that a considerable number of names has been reduced to synonymy. Taking the 
high degree of variability exhibited by many species of the genus into consideration, this is not surpris- 
ing, and I mostly find Salazar Allen's results highly acceptable. All the accepted species were illustrated 
and mapped, but since the draft of her paper in my possession is probably not the final version and the 
page numbers will be changed, I prefer not to cite her excellent drawings and SEM-photographs. How- 
ever, I think it is reasonable to include SalazarAllen's (1986) new synonyms here, if they have been used 
for Bornean collections, even if their type specimens are not Bornean. Salazar Allen also lectotypified 
most species of Leucophanes, and the lectotypes cited here were designated by her. 
In Borneo four species of Leucophanes occur. 
Key to the Bornean species of Leucophanes 
1. Abaxial costal hyalocysts near leaf base in 2-3 layers ........................... L. glaucum 
- Costal hyalocysts near leaf base in 1 layer on either side of the chlorocyst layer ............ 2 
2. Costal hyalocysts in upper parts of leaves partly in 2 layers on either side of the chlorocyst layer 
................................................................... L. angustifolium 
- Costal hyalocysts in 1 layer on either side of the chlorocyst layer throughout the leaves ..... 3 
3. Leaves up to about 4 mm long, leaf base obovate, sheathing, upper parts usually squarrose, keeled 
..................................................................... L. candidum 
- Leaves up to 6.5 mm long, leaf base oblanceolate, not sheathing, upper parts not squarrose, plane or 
weakly keeled ....... L. octoblepharioides 
Leucophanes angustifolium Ren. & Card. in Rev. Bot. Bull. Mens. 9: 395 (1891). 
Typus: Reunion Island ("Hab. Bourbon"), Rodriguez 74c (Lecto- PC, isolecto- PC, S). 
Ic.: Cardot 1897: pl. 1A; Cardot 1900: pl. 11, figs. 56a-e (as L.prasiophyllum), figs. 58a-c; Onraedt 1976: 
373, fig. 15; Whittier 1976: 99, figs. 25J-L (as L. prasiophyllum), figs. 25M-O (as L. tahiticum). 
Plants up to about 2 cm high, growing in rather loose tufts. Leaves up to 7.5(-8.6) mm long, erect to 
patent, straight or weakly curved, narrowly lanceolate to linear, keeled, apices mostly acute, dentate, api- 
cal gemmae common on leaves. Costal hyalocysts near leaf base in one layerboth adaxially and abaxially, 
above partly in two layers on either side. 
Dioicous. Female gametoecia terminal (pseudolateral). Sporophytes and male plants not observed. 
This species may be confused with L. octoblepharioides. In general, L. angustifolium has longer and at 
least relatively narrower leaves, but for a positive identification cross sections through the upper parts of 
leaves are required.These will reveal the costal hyalocysts partly in two layers on eitherside of the chloro- 
cyst layer; in L. octoblepharioides thecostal hyalocysts are always in just one layer both adaxially and aba- 
xially. 
L. angustifolium was first recorded forBorneo by SalazarAllen (1 986). In hermap there are two dots in 
Borneo, and they appear to be placed in the provinces of Kalimantan Timur and Kalimantan Selatan. 
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However, she does not cite the specimens studied, and therefore Ihave added question marks in the para- 
graph on distribution. 
It should be mentioned here that the name L. angustifolium has previously been used for African 
plants only, and the name under which this species has been known in the Indonesian - Australasian 
region is L. massartii Ren. & Card., which was reduced to synonymy by SalazarAllen (1986). The BRYO- 
TROP material includes one specimen of the species. 
L. angustifolium occurs in the lowland and lower montane forests up to about 2000 m. It grows on 
trees, decaying wood, and rocks. 
Geographical range (from Salazar Allen 1986): Cameroon, Ghana, Tanzania, Comores (Mayotte), La 
Reunion, Seychelles (Mahe), India, Taiwan, Vietnam, Thailand, Malaysia, Sumatra,Java, Borneo (SAB, 
KBA, KTI?, KSE?), Halmahera, New Guinea, Australia (Queensland), Samoa, Society Islands. 
Altitudinal range (Borneo): 1250 m. 
Specimens examined: 
BRYOTROP: XII: 4659. 
Additional collection: KBA: "Sambas River", 30. 7. 1903, Micholitz s.n. (H-BR). 
Leucophanes candidum (Schwaegr.) Lindb. in Ofvers. F6rh. Kongl. Svenska Vetensk.-Akad. 21:602 (1865). 
-Syrrhopodon candidus Schwaegr., Sp. Musc. Frond. Suppl. 2: 105 (1827). -Typus: Indonesia,Java? "Ex 
insula Iavania?", Reinwardt s.n. (Lecto- G! isolecto- BM, G!). 
Ic.: Schwaegrichen 1811-1842: pl. 182, figs. 1-8 (as Syrrhopodon candidus); Dozy & Molkenboer 1854- 
1870: pl. 16 (as L. reinwardtianum); Cardot 1900: pl. 8,figs.43a,b,pl. 9, figs. 43c-q (as L.fusculum), fig. 45a 
(as L. densifolium), pl. 10, figs. 45b, c (as L. densifolium); Fleischer 1904: 182, fig. 24; Brotherus 1924: 224, 
fig. 179; Bartram 1939: pl. 5, fig. 79; Johnson 1964: 356, figs. 13a, b, fig. 13f (as L. naumanni). 
Plants up to 6(-7) cm high, glossy, growing in dense tufts or cushions. Leaves up to about 4 mm long, 
base sheathing, obovate, upper parts broadly lanceolate, keeled, mostly spreading or squarrose, some- 
times erect. Leaf margins entire below, toothed above, apices mostly sharply apiculate. Hyaline lamina 
short, 1-3 cells wide near leaf base. Costal hyalocysts in one layer adaxially and abaxially throughout 
leaves. 
Dioicous. Female gametoecia terminal (pseudolateral). Seta up to 1.3 cm long, smooth. Capsule 
about 1 mm long, erect, cylindrical. Male plants not observed. 
L. candidum is readily recognized by the mostly squarrose leaves with sheathing bases and usually 
sharply apiculate apices. The leaf structure is similar to that of L. octoblepharioides in that the costal hyalo- 
cysts are in one layer on either side of the chlorocyst layer throughout the leaves. 
This species preferably grows epiphytically, but also on decaying wood, soil, and different kinds of 
rocks. It is quite common in lowland forests up to about 1000 m, but rapidly becomes rare above that al- 
titude. 
Geographical range (from Salazar Allen 1986): Malaysia, Indonesia (Borneo: SAB, SAR, KBA, KTI, 
KSE), Philippines, New Guinea, Solomon Islands, Australia (Queensland), islands of the tropical Pacific. 
Altitudinal range (Borneo; based on literature): approximately 100-1150 m. 
Specimens examined: 
BRYOTROP: none. 
Additional collections: SAR: Lundu,23. 8. 1903,Micholitz s.n. (H-BR).-KBA: Lebang,Hara,130 m,2. 1. 
1925, Winkler s.n. (H-BR). - KSE: Bandjarmassin, Tamnalagang, com. Grebe s.n. (H-BR). 
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Leucophanes glaucum (Schwaegr.) Mitt. in J. Proc. Linn. Soc. Bot. Suppl. 1: 25 (1859). 
-Syrrhopodon glaucus Schwaegr., Sp. Musc. Frond. Suppl. 2: 103 (1827). 
Typus: Marianas, Gaudichaud 10 (Lecto- G!, isolecto- BM, G, L); Indonesia, Moluccas, "in Insula Rauwack 
Moluccarum...", Gaudichaud s.n. (Syn- G). 
= Leucophanes albescens C.Muell. in Bot.Zeitung (Berlin) 22:347(1864).-Typus: Malaysia,"Pulo Penang 
Indiae Orientalis: Didrichsen Exp. transatlantica Danica",J. Langes.n. (Iso-BM,FH,S) -cf. SalazarAllen 
1986. 
= Leucophanes glaucescens C. Muell. ex Fleisch., Musci Buitenzorg 1: 178 (1904). - Typus: Indonesia,Java, 
"Im Bot. Garten zu Buitenzorg nicht selten, aber meist steril", Fleischer s.n.; Sumatra, "bei Palembang am 
Lemattang, 100 mi, Fleischers.n.; "FernerOst. Indien (ex Herb. Brit. Mus.) c. fr.",Kurz (all specimens FH) - 
cf. Salazar Allen 1986. 
= Leucophanes subglaucescens C. Muell. ex Dix. in J. Linn. Soc. Bot. 43: 296 (1916).-Typus: Indonesia, Ti- 
mor, Micholitz 8 (Lecto- BM! isolecto- BM, FH, H-BR!, S) - cf. Salazar Allen 1986. 
- Leucophanes compactum Broth. in C. Muell., Genera Musc. Frond. 86 (1900), nom. nud. - Original col- 
lection: Malaya, Great Natunas, 1. 8. 1892, Micholitz 82 (duplicate H-BR!). 
= Leucophanespugionatum C. Muell. in Genera Musc. Frond. 86 (1900), nom. nud. - Original collection: 
Indonesia, Timor, "Timorlaut, ins. Sarak", 20. 4. 1891, Micholitz 7 (duplicate H-BR!). 
= Leucophanes subalbescens Broth. in Nat. Pflanzenfam. 1(3): 347 (1901), nom. nud. - Original collection: 
Nicobar Islands, Kurz 3853, 3854 (duplicates in H-BR!). 
Ic.: Schwaegrichen 1811-1842: pl. 181 (as Syrrhopodonglaucus); Geheeb 1898: pl. 5 (as L. beccarii); Cardot 
1900: pl. 10, figs. 47a-c; Miller,Whittier&Bonner 1963: pl. 5 (as L.glauculum); Miller& Smith 1968:230, 
figs. 5a-d,231, figs. 7a-c (as L.glauculum); Gangulee 1971: 433, fig. 203 (as L.glaucescens), 435, fig. 204 (as 
L. albescens); Whittier 1976: 99, figs. 25D-F (as L. albescens). 
Plants up to 3 cm high, growing in rather dense to very dense tufts or cushions. Leaves up to 4.5 mm 
long, spreading to curved or nearly erect, lanceolate from oblanceolate, semisheathing base, upperparts 
keeled to channelled, often twisted when dry. Leaf margins entire below, becoming serrulate and gradual- 
ly more strongly serrate upwards, apices mostly acute, apiculate, toothed, apical gemmae common. Hya- 
line lamina vanishing at or below midleaf. Costal hyalocysts near leaf base in 1 layer adaxially and in 2-3 
layers abaxially, above in 1 layer on either side. 
Dioicous. Female gametoecia terminal (pseudolateral). Seta up to 7 mm long, smooth. Capsule 1.2- 
1.3 mm long, erect, cylindrical or narrowly ellipsoid. Male plants not observed. 
Once familiar, L. glaucum is rather easily distinguished by certain more or less difficult-to-define ha- 
bitual characters. However, the structure of the leaves is unique among the Bornean Leucophanes species: 
the abaxial costal hyalocysts near the leaf bases are in 2-3 layers. Hence, the species can positively be 
identified by cross-sections through the basal portions of the leaves. 
Salazar Allen (1986) recognized 3 subspecies within the variable L. glaucum, but since only subsp. 
glaucum is reported from Borneo, I will not make further comments on these in the ;present paper. Among 
the most variable characters in L. glaucum are the leaf shape, the abaxial spiculosity of the central stereids, 
and the peristome ornamentation. The last mentioned character appears to have some taxonomic value 
at subspecific level. 
Unfortunately, no altitudinal data for L. glaucum are given in the literature. However, the species is 
obviously restricted to coastal areas and very low latitudes. In New Guinea, for example, L. glaucum has 
been collected from sea level up to just 20 meters. It most commonly grows on tree trunks and bases, but 
occasionally also on decaying wood, soil, and rocks. 
I had access to only one Bornean specimen of L. glaucum, and the above description is mainly based 
on New Guinean material. 
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Geographical range (from Salazar Allen 1986): "... from India to Malesia,Japan, northeastern Australia, 
Vanuatu, New Caledonia, the islands of the tropical Pacific and a disjunct population in Guadeloupe 
(West Indies)". Borneo: SAB, SAR, KSE. 
Altitudinal range: badly known, but obviously restricted to very low altitudes. 
Specimens examined: 
BRYOTROP: none. 
Additional collections: KBA: "Prope Pontianak", Oorschot s.n. (H-BR). 
Leucophanes octoblepharioides Brid., Bryol. Univ. 1: 763 (1826). 
Typus: Indonesia, Java (Lecto- B!, isolecto- BM); Nepal (Syn- B!). 
= Leucophanes korthalsii Dozy & Molk., Musci Frond. Ined. Archip. Ind. 3: 65 (1846) Leucophanes octoble- 
pharioides var. korthalsii (Dozy&Molk.) Fleisch.,Musci Buitenzorg 1: 176 (1904). -Typus: Indonesia,Bor- 
neo, Kalimantan Selatan, "prope pagum Martapoera", Korthals s.n. (Lecto- L); Indonesia, Amboina, Zip- 
pelius s.n. (Syn- L). - cf. Salazar Allen 1986. 
- Octoblepharum s aragdinum Mitt. in Bonplandia 9: 366 (1861) Leucophanes smaragdinum (Mitt.)Jaeg. 
in Ber. Thitigk. St. Gallischen Naturwiss. Ges. 1877-1878: 391 (1880). - Typus: Fiji, Seeman 863 (Holo- 
NY!). 
Ic.: Schwaegrichen 1811-1842: pl.311 (as Syrrhopodon ctoblepharis); Dozy&Molkenboer 1845-1848: pl. 
23 (as L. korthalsit); Cardot 1899: pl. 1, fig. 1; Cardot 1900: pl. 1 1,figs. 52a-e; Bartram 1939: pl.6, fig. 81; 
Johnson 1964: 356, fig. 13d,357,figs. 14a-c; Gangulee 1971: 436,fig.205,438,fig.206 (as L. nicobaricum); 
Whittier 1976: 99, figs. 25G-I. 
Plants up to about 4 cm high, growing in loose to dense tufts or cushions. Leaves up to 6.5 mm long, 
erect to patent, lanceolate from oblanceolate base, sometimes nearly linear, keeled below, apices obtuse 
to acute, usually dentate, apical gemmae common on leaves. Costal hyalocysts adaxially and abaxially in 
one layer throughout the leaves. 
Dioicous. Female gametoecia terminal (pseudolateral). Seta up to 11.5 mm long, smooth. Capsule 
1.3-1.5 mm long, erect, cylindrical to narrowly elliptical. Male plants not observed. 
L. octoblepharioides is quite a common species in Indonesia and adjacent regions. It has the costal 
hyalocysts in one layer on either side of the chlorocyst layer throughout he leaves,which serves to distin- 
guish it from L.glaucum and L. angustifolium. L candidum,which as a similar leaf structure, is more glos- 
sy and has more strongly keeled leaves, narrowing from a sheathing base into a mostly squarrose upper 
part. 
For some reason Salazar Allen (1986) failed to locate the type specimen of L. smaragdinum, but I 
managed to receive it on loan from NY. L. smaragdinum is nothing more but a typical form of L. octoble- 
pharioides; the former name has been misapplied, particularly in Oceania, for example in Miller& Smith 
(1968), for plants that obviously belong to L. glaucum. 
Only one Bornean specimen studied by the present author bore sporophytes. The capsules were only 
1.3-1.5 mm long, whereas Salazar Allen (1986) gives a length range of (1.5)1.7-2.6 mm for this species. 
L. octoblepharioides is most common in lowland forests below about 1000 m. It grows epiphytically 
on tree trunks and tree bases, but also on decaying wood, rocks, and soil. 
Geographical range (from Salazar Allen 1986): Seychelles, Mauritius, Sri Lanka, Nicobar Islands, Nepal, 
Southern Japan, Taiwan, Vietnam, Thailand, widely distributed from Malaysia through Indonesia (Bor- 
neo: SAB, SAR, KBA, KSE), New Guinea, Philippines, Australia (Queensland), New Caledonia and the 
tropical Pacific. 
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Altitudinal range (Borneo): up to 900 m. 
Specimens examined: 
BRYOTROP: V: 4472. - IX: 4366. 
Additional collections: SAR: s. loc., native collector 1200 (H-BR). - KBA: "Prope Pontianak", Oorschots.n. 
(H-SOL). - KSE: Bandjarmassin, Tamnalagang, com. Grebe s.n. (H-BR). 
Arthrocormus Dozy & Molk., Musci Frond. Ined. Archip. Ind. 75 (1846). 
This genus comprises only one species,A. schimperi (Dozy& Molk.) Dozy&Molk., distributed from 
Sri Lanka and Thailand to the Society Islands in the Pacific. 
Arthrocormus schimperi (Dozy & Molk.) Dozy & Molk., Musci Frond. Ined. Archip. Ind. 76 (1846). 
--Mielichhoferia schimperi Dozy & Molk. in Ann. Sci. Nat. Bot., ser. 3, 2: 312 (1844). 
Typus: Indonesia, Borneo, Kalimantan Selatan, "prope Martapoera", Korthals s.n. (Holo- L, iso- H-BR!, 
H-SOL!). 
Ic.: Dozy& Molkenboer 1845-1848: pl. 27; Cardot 1899: pl. 1, fig. 12 (as A. thraustus); Cardot 1900: pl. 
14, figs. 68a-d, pl. 15, figs. 69a-h (as A. thraustus); Fleischer 1904: 185, fig. 25; Brotherus 1924: 227, fig. 
181; Bartram 1939: pl. 6, fig. 83;Johnson 1964: 359, fig. 16; Miller& Smith 1968: 231, fig. 8; Onraedt 
1976: 365, fig. 10: 2; Whittier 1976: 110, fig. 28. 
Plants mostly 1.5-3.5 cm high, growing in rather loose tufts or individually among other mosses. 
Leaves up to 8.0(-9.0) mm long, in 3 distinct ranks, subulate from oblanceolate, keeled based, thick and 
stiff but fragile with the tips mostly broken off, leaf apices acute, apiculate; gemmae not common. 
Hyaline lamina vanishing below 1/2 leaf length.Costal chlorocysts in one layernearleaf bases, in 2 layers 
upwards and finally in 3 layers above, superficial chlorocysts embedded under a hyalocyst layer of one 
cell in thickness. 
Dioicous. Female gametoecia terminal. Seta 7-8 mm long, smooth. Capsule 1.0 mm long, erect, cy- 
lindrical. Male plants not observed. 
A. schimperi is very distinct in its 3-ranked, stiff but fragile leaves with the tips usually broken off. 
Gemmae on the leaves are not frequently produced and they were reported for this species only recently 
(Enroth 1988). 
A. schimperi is restricted to low altitudes, where it is quite common in suitable habitats. A quotation 
from Meijer (1954) may be pertinent: "On the drier hills between the rivulets epiphytes and epiphyllous 
species are rather scarce. Looking at the bryoflora I could tell whetherwe were near a river or not. On the 
drier hills almost the only substrata worth searching for bryophytes are the trees, many of them belong- 
ing to the Dipterocarpaceae, butseveral other families are also present. The most common species on the 
rather shady bases of these is Arthrocormus schimperi Dz. & Mb.". 
Geographical range: Sri Lanka, Thailand, widely distributed in Malaysia and Indonesia (Borneo: SAB, 
SAR, KBA, KTI, KSE), Philippines, New Guinea, Solomon Islands, Australia (Queensland), Carolines, 
Vanuatu, Fiji, Samoa, Society Islands. 
Altitudinal range (Borneo): 20-500 m. 
Specimens examined: 
BRYOTROP: Ia: 4555, 4582. 
Additional collections: SAR: Gunong Mulu Nat. Park, alluvial forest NE of Base Camp, along trail to 
Long Berar, basal part of heavy tree trunk, full shade, moist, 2.5. 1978, Touw 19498 (H, L). - KBA: Sambas, 
Siluas, 22.7.1903, Micholitz s.n. (H-BR). - KSE: Bandjarmassin,Tamlanagang, com. Grebe s.n. (H-BR). 
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Exostratum L. T. Ellis in Lindbergia 11: 22 (1985). 
In his revision of the genus Exodictyon Ellis (1985) segregated Exostratum from it, mainly due to the 
different arrangement of the superficial costal chlorocysts. In the former genus these form a network be- 
tween the costal hyalocysts,whereas in the latter they are arranged to form a continuous layer (this differ- 
ence is diagrammatically illustrated on page 18 in Ellis' paper). Iagree with Ellis and think that Exodictyon 
and Exostratum have to be segregated at generic level, although Cardot (1900) considered these taxa only 
as sections. 
Exostratum comprises four species, two of which have been reported from Borneo. 
Key to the Bornean species of Exostratum 
1. Projections of costa in subula up to about 15 pm high .......... ................ E. blumei 
- Projections of costa in subula up to 30-35(-40) pm high ........ ............. E. sullivantii 
Exostratum blumei (Nees ex Hampe) L. T. Ellis in Lindbergia 11: 25 (1985). 
8 Syrrhopodon blumii Nees ex Hampe in Bot. Zeitung (Berlin) 5: 921 (1847). 
Typus: Indonesia, Java, Blume s.n. (Lecto- L, isolecto- BM!, NY). 
Ic.: Dozy& Molkenboer 1854-1870: pl. 16 (as Leucophanes blumii ("Blumii')); Cardot 1899: pl. 1, fig. 14 
(as Exodictyon adeaudii ("Nadeaudi')); Cardot 1900: pl. 17, figs. 74a-e (as Exodictyon scabrum),figs. 75a-d 
(as Exodictyon arthrocormoides), figs. 77 a-c (as Exodictyon adeaudii ("Nadeaudi")); Fleischer 1904: 189, fig. 
26 (as Exodicyon blumii); Brotherus 1924: 227, fig. 182B (as Exodicyon nadeaudii ("Nadeaudii')); Bartram 
1939: pl. 6, fig. 85 (as Exodictyon blumii ("Blumii"));Johnson 1964: 360, fig. 18 (as Exodictyon blumii); Gan- 
gulee 1971: 445, fig. 208 (as Exodictyon blumei); Ellis 1985: 26, fig. 10, 27, fig. 11, 28, fig. 12. 
Map: Ellis 1985: 29, fig. 13. 
Plants mostly 1-3.5 cm high, growing in loose to rather compact tufts or mats. Leaves in 3 obscure 
ranks, mostly 3-4.5(-5.5) mm long, erectopatent o patent, subulate from an oblanceolate, semisheath- 
ing base, apices obtuse to acute, toothed; apical gemmae common. Leaf margins entire at base, at 
shoulders usually ciliate, more or less strongly toothed in the subula. Superficial costal chlorocysts ex- 
posed, often drawn out into single spinose projections up to about 15 pm high, usually lower. 
Dioicous. Gametoecia terminal. Sporophytes not observed. 
E. blumei has clearly lower projections of the costal chlorocysts in the subula than E. sullivantii (see 
the key above). Arthrocormus schimperi, on the other hand, has the leaves distinctly 3-ranked with the tips 
mostly broken off, and a smooth surface of the subula. 
E. blumei grows on a variety of substrates: tree trunks and roots, decaying wood, soil, and cliffs or 
rocks. It favors shady habitats, preferably with high humidity, and is distributed in lowland and lower 
montane forests up to about 1700 meters. 
Geographical range (from Ellis 1985): India, Sri Lanka, N Vietnam,Thailand, Malay Peninsula, Sumatra, 
Java, Borneo (SAB, SAR, KBA), Sulawesi, Moluccas, Taiwan, Batan Islands, Philippines, New Guinea, 
Australia (Queensland), Fiji, Samoa, Society Islands. 
Altitudinal range (Borneo): 150-1700 m. 
Specimens examined: 
BRYOTROP: XII: 4688. - XVI: 4254. - XVIa: 3601. 
Additional collections: KBA: Sungei Malang, 28. 1. 1924, Winkler s.n. (H-BR). 
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Exostratum sullivantii (Dozy & Molk.) L. T. Ellis in Lindbergia 11: 29 (1985). 
- Syrrhopodon sullivantii Dozy & Molk., Bryol. Jav. 1: 58 (1856). 
Typus: Indonesia, Java, Holle s.n. (Holo- L, iso- BM!, L). 
Ic.: Dozy& Molkenboer 1854-1870: pl. 47 (as Syrrhopodon sullivantii ("Sullivanti'"); Cardot 1900: pl. 16, 
figs. 73a-k (as Exodictyon hispidulum); Bartram 1939: pl. 6,fig. 84 (as Exodictyon sullivantii);Johnson 1964: 
359, fig. 17 (as Exodictyon sullivantii); Ellis 1985: 30, fig. 14, 31, fig. 15. 
Map: Ellis 1985: 29, fig. 13. 
Plants mostly less than 1.5(-2.0) cm high, forming rather loose tufts or mats. Leaves in 3 obscure 
ranks, up to 3.0(-3.2) mm long, hispid, subulate from oblanceolate base, subulae mostly spreading and 
recurved, apices obtuse to acute, strongly toothed; apical gemmae common. Leaf margins entire at base, 
usually ciliate at shoulders, strongly toothed with spinose teeth above. Chlorocysts of the subula in 3 
layers, those of the costa surface mostly drawn out into spinose, up to 30-35(-40) pm high projections. 
Dioicous. Female gametoecia terminal. Sporophytes and male plants not observed (description 
based on New Guinean (kept in H). 
E. sullivantii was not included in Touw's (1978) list ofBornean mosses, and, as far as I know, it was first 
recorded for Borneo by Ellis (1985). I have not seen the specimen cited by him, i.e. East Kutai, peak ofBa- 
likpapan, terrace Beul, Meier B2067 (L), but there is no reason to doubt the correctness of his identifi- 
cation. 
According to Ellis (1985) E. sullivantii grows on the trunks of trees and tree ferns, and decaying 
stumps. He gives the altitudinal range of 1400-2900 m, but on the Huon Peninsula, Papua New Guinea, 
the species was collected between 900-1300 m. Hence, E. sullivantii obviously occurs mainly in lower 
and upper montane forests. 
Geographical range (from Ellis 1985): Java, Borneo (KSE), Sulawesi, New Guinea, Philippines. 
Altitudinal range (based on literature and specimens from New Guinea): 900-2900 m. 
Specimens examined: 
BRYOTROP: none. 
Octoblepharum Hedw., Sp. Musc. Frond. 50 (1801). 
Octoblepharum is a slightly anomalous genus within the Calymperaceae subfamily Leucophanoideae, re-
garding both the gametophyte and the sporophyte. The chlorocysts in the subula are triangular in cross 
section and arranged in a single layer, and the leaves lack a marginal rib. In addition, the peristome 
deviates quite strongly from otherLeucophanoideae: thenumberof peristome teeth is only 8, and theyare 
low, broad, and nearly smooth on the surface. However, 0. albidum has been reported to produce typical 
"calymperoid" gemmae (Harrington & Egunyomi 1976). The leaf structure of 0. albidum was studied in 
detail by Ligrone & Egunyomi (1981-1982). 
In the palaeotropics Octoblepharum is obviously represented by only one species, 0. albidum Hedw., 
but in South America the number of species is probably higher. For example, Schultze-Motel & Menzel 
(1987) recognize 5 species for Peru. 
Octoblepharum albidum Hedw., Sp. Musc. Frond. 50 (1801). 
Typus: Jamaica, Swartz s.n. (Holo- G!). 
= Octoblepharum longifolium Lindb. in Ofvers. Forh. Kongl. Svenska Vetensk.-Akad. 21: 608 (1865). -Ty- 
pus: Society Islands ("Tahiti"), Ponten s.n. (Holo- H-SOL!). 
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Ic.: Cardot 1899: pl. 1, fig. 10; Cardot 1900: pls. 12-14, figs. 61a-r; Fleischer 1904: 170, fig. 22; Brotherus 
1924: 226, fig. 180, 227, fig. 182A; Bartram 1933: 58, fig. 37; Bartram 1939: pl. 6, fig. 82; Schornherst 
Breen 1963: pl. 24, figs.2,3,5-8;Johnson 1964: 358, fig. 15; Gangulee 1971: 441,fig. 207; Onraedt 1976: 
365, fig. 10: 3; Whittier 1976: 106, figs. 26A-C, figs. 26D-F (as 0. longzfolium). 
Plants less than 2 cm high, growing in rather dense to loose cushions or mats. Leaves up to 9(- 
10) mm long, often shorter, thick, usually more or less recurved, rarely erect, narrowly ligulate from ob- 
lanceolate base, apices rounded to obtuse, apiculate, often brownish. Leaf margins entire throughout or 
serrulate to serrate near apices. Hyaline lamina confined to 1/1-1/5 of the leaf length from base. Costal 
hyalocysts in 2-5 layers on either side of the chlorocyst layer in upper parts of leaves. Costal chlorocysts 
mostly triangular in cross section, arranged in a zig-zag pattern. 
Autoicous, fruiting common. Gametoecia lateral. Seta 3.5-5.0 mm long, smooth. Capsule 1.0(- 
1.2) mm long, erect, cylindrical. 
0. albidum is a peculiar plant, and may be easily recognized by the habit alone, but since habitual 
characters are often more or less difficult to define and describe, Iprefer to stress some microscopic char- 
acters of diagnostic value. The hyaline lamina lacks a marginal rib; the costal hyalocysts are in 2-5 layers 
on either side of the chlorocyst layer in the upper parts of leaves; the costal chlorocysts are triangular and 
form a typical zig-zag pattern as seen in cross section. 
0. albidum is a lowland species, rarely occurring above 1500 m and obviously most common below 
approximately 1000 m. Tree bases and lower trunks in shady places are the preferred substrates, but the 
species has also been collected on decaying wood. 
Geographical range: pantropical at low altitudes. Borneo: SAB, SAR, KBA, KSE. 
Altitudinal range (Borneo): c. 150-1300 m. 
Specimens examined: 
BRYOTROP: XIII: 3027, 3055. 
Additional collections: SAR: Gunong Mulu Nat. Park, temporarily dry branch of Melinau R. near Camp 
5 (Melinau Gorge), low on tree trunk, full shade, moist, 17.5.1978, Touw20572 (H, L).-KBA"Prope Pon- 
tianak", Oorschot s.n. (H-BR). - KSE: Bandjarmassin, com. Grebe s.n. (H-BR). 
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